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Loftgaedi i grunnskélum Reykjavikur/ Indoor Air Quality in Junior High Schools
inReykjavik.
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Utan heimilisins er skolaumhverfid mikilvagasta inniumhverfi barna og unglinga. Bérn eyda
allt ad 80-90% af innitima sinum & heimilum sinum og { skélanum. Nokkrar nylegar
rannsOknir hafa stadfest ad skélaumhverfid er mikilvegur pattur fyrir heilbrigdi 6ndunarfera
og ndmsgetu nemenda.

Markmidid med pessari rannsokn er ad skoda loftgadi innandyra { skélastofum i grunnskélum
Reykjavikur, med dherslu 4 styrk svifryks (PM10 og UFP). Malingar f6ru fram { 74
skélastofum 1 15 grunnskélum 1 Reykjavik. Allar skélastofurnar voru i notkun vid kennslu {
8.,9., og 10. bekkja pegar malingar féru fram. I hverri stofu var maldurstyrkur CO2, PM10,
UFP 4samt hitastigi og raka (RH%) . Gerd var tttekt 4 umhverfi skélastofanna par sem
efnishlutfall (m2/m3), hilluhlutfall (m/m3), nemendahlutfall (pers/m3), einstaklingsbundin
endurnyjun fersklofts (I/s pers)og loftskipti (lofskipti/klst) voru meld og reiknud ut. Styrkur
svifryks (PM10 og UFP) var meldur utandyra vid alla 15 skélanna. Notud var Kendall'stau-
B€sambandsgreining til ad kanna sambandid innan og/eda 4 milli loftpatta innandyra og
umhverfispatta innandyra. Sama adferd var notud til ad mela hvort samband veri innan
og/eda & milli styrks PM10 og UFP innandyra og utandyra.

Nidurstodur melinganna voru svo bornar saman vid nidurstodur samberilegra rannsdékna sem
framkvamdar voru { Taiyuan { Kina Taiyuan, Kina og Uppsolum 1 Svipj6d. Nidurstodurnar
bentu til ad bata megi inniloftslag i grunnskélum Reykjavikur. Medal styrkur CO2 i
skolastofunum var 1510 ppm, sem er fyrir ofan hamarks vidmidunar gildi CO2 (1000 ppm).
Um pad bil 87% skolanna voru medmedalgildi CO2 fyrir ofan hamarksgildid sem melt er
med. Medalstyrkur PM10 { skélastofunum var 40.4 ug/m3, 4 bilinu 6.3-162ug/m3. Medal
styrkur UFP { skolastofunum var & bilinu 890 -92692 agnir/cm3, med medalgildid 8961
agnir/cm3. Medal rakastig i skélastofunum var 4 bilinu 16.9 -54.7%, med medalgidid 33%.
Medalhitastigid i skélastofunum var 4 bilinu 18.3 — 25.5 °C, med medalgildid 21.7°C. Medal
hitastig 1 hverjum skéla var 4 bilinu 20.4-22.8°C sem er innan marka pess hitastigs sem malt
er med fyrir almenna vellidan folks, sem er 20-24°C. Medal fj6ldi nemenda 4 hvern rimmetra
i hverri skélastofu var 4 bilinu 0.02-0.17 pers/m3, med medalgildid 0.104 pers/m3. Medal
ferskloftsmagn { hverri skoélastofu var 4 bilinu 1.5-39.7 1/s pers, med medalgidid 4.71/s pers.
Um pad bil 87% af skélum voru med medal ferskloftsmagn undir settu vidmidunargildi ( 8 I/s
pers). Medal loftskipti i skolastofunum var 1.6 skipti/klukkutima, og meldist 4 bilinu 0.5-17.2
loftkipti/klst. Medalloftskipti 1 hverjum skola var 4 bilinu 1-4.3 loftskipti/klst. Allir skélarnir
voru med medal loftskipiti fyrir ofan sett lagmarksgildi loftskipta (0.8loftskipti/klst).
Nidustodurnar syndu enga marktteka fylgni milli melds styrks PM10 og UFP utandyra og
styrks PM10 og UFP innandyra i grunnskélum { Reykjavik.



Abstract

Apart from the home, the school environment is probably the most important indoor
environment for children and adolescents. Children spend as much as 80-90% of their indoor
time either at school or at home. In Iceland, school, and thereby its environment, is
compulsory for children between 6-16years of age. Several recent studies have concluded that
the environment at school may affect the pupils’ respiratory health and learning ability. The
this study was to study the indoor air quality in junior high schools in Reykjavik with
particular emphasis on levels of PM10 and ultra-fine particles(UFP). Measurements were
performed in 74 classrooms in 15 public junior highschools in the Reykjavik city area. All the
classrooms were occupied during measurements by children in 8th and 9th grade (13-15 years
old) and their teachers. Levels of CO2, PM10, UFP, temperature and RH% were measured in
each classroom. An environmental inspection was also performed in each classroom,where
the fleece factor (m2/m3), shelf factor (m/m3), number of persons per room volume
(pers/m3), personal outdoor air supply rate (I/s pers) and the air exchange rate (ac/hour) were
measured and calculated. Levels of PM10 and UFP were measured immediately outside the
15 studied schools. A Kendall’s tau-B<€correlation analysis was used to study potential
correlations within and/or between indoor climatic and environmental factors. The same
method was used to study correlations within and/or between levels of indoor PM10 and UFP,
and outdoor levels of PM10 and UFP. Results were compared with those from comparable
school studies in Taiyuan, China and Uppsala, Sweden. The results indicate a need for
improvement in the indoor climate in junior high schools in Reykjavik. Mean levels of CO2
in the classrooms were 1510 ppm, and significantly above the recommended max limit value
of 1000 ppm. In approximately 87% of the schools mean CO?2 levels lay above the
recommended max limit. The mean level of PM10 in the classrooms was 40.4 ug/m3, ranging
between6.3-162ug/m3. The mean level of UFP in the classrooms was 8961 particles/cm3 and
ranged between 890-92692 particles/cm3. The mean relative air humidity (RH%)in
classrooms was 33%, with a range between 16.9-54.7%. The mean room temperature in the
classrooms was 21.7 °C, ranging between 20.4-22.8°C. The mean number of persons per
cubic meter in the classrooms was 0.104 pers/m3, and ranged between 0.02-0.17 pers/m3. The
mean personal outdoor air supply rate in the classrooms was 4.7 1/s person, and ranged
between 1.5-39.7 I/s person. Approximately 87% of the schools had a mean personal outdoor
air supply rate below the recommended minimum rate (8 I/sperson). The mean air exchange
rate in the classrooms was 1.6 ac/hour, and ranged between 0.5-17.2 ac/hour. All of the
schools had an air exchange rate that exceeded the recommended minimum (0.8 ac/hour). The
results showed no significant correlation between measured outdoor levels of PM10 and UFP
and indoor levels of PM10 and UFP in the classrooms.



